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(54) SMALL-SIZED TOTAL ANALYSIS SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a small-sized 
column device by composing a substrate of a material 
selected to avoid the inherent chemical activity and 
instability of pH thereby substantially laser cutting a flat, 
substrate. 

SOLUTION: The small-sized total analysis system 
comprises a small-sized column device 2, i.e., a 
substrate 4 having substantially flat first and second 
surfaces 6, 8 facing each other. The substrate 4 has a 
first microchannel 10 made by laser cutting the surface 
6 and composed of a material other than silicon or 
silicon dioxide. The system comprises the substrate 4 
where the channel 10 has at least two sample treating 
regions 202, 204, 206-220, and a cover plate 12 disposed 
on the surface 6 thereof and combined with the channel 
10 to form a first sample treating section 14. Each 
region 202-220 is provided with at least one inlet port 18 
and outlet port 22 for communicating through fluid with 
the sample treating elements (214, 216-220) thence with 

the cover plate 12 defining the elements 202-212 and the section 14 thus passing the fluid from 
an external fluid source through the section 14, 
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4, 5 7 7, 1 0 9J§\ Ka n e IC^I-S^BWWJB 
4, 7 8 5, 8 1 4#, RUB 1 a y 1 o c kfc^tti 
50 *H#fr^4, 8 4 2, 7 8 3ff^^trJt;t^-e# 
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[0047] *»!P3©£H£fc*n vc is-fmnrnftfeFB 

*/vXtt#j!IEii!ff£®* tftU^atW^n^+^X 
foo48] fflfg r-^^or^^i^JSj i±, ^ 

l±, l^—T^mi' «fc § a0Ui3SxflFt?B&©Jdi?lgffli& 
Kit. m^&icu— r«jHULfc1ttft©**li!*rAC?' 20 

P>^s m$L$l&<DjEmft-?4?vTy4*>' bit, 

ztlcJ:oT|lt7T'#5„ 1Kri6©Sr*rf*fttt, §1*© 
*RtlBBI*#>fc-a-C«Iffl Lfci* (3 Sffit^W^ii 

[0 0 4 9] #ff r»ft5M»fj ttffi'p©/h*©&u s 

**v5ffi«©»«ft*t-r©tfflt^«. ^t, zzxm 40 

[0 0 5 0] ZOfiAzlMLX* F/77^- J 

[00 5 1] r«st*»Wj #«f±, *SMMff**i-a 
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b\ 7#p-*#U^©ffl^©J;5ft) y^Sr^SlL 
* 5 A T?S1S § Ji, 5 ^ilffiW t » ft^HJS £ ft 5 

[0052] r8^p?h^?7-f-ftj»*ii t * 

4E£ttft*ft* p?F^77^ -»$Hitt, JsmTi ft*] 
]lt53iS«*7A»|| (Knoxf, (1 9 8 7) Ch 
roma tographi a 24 : 2435 ;Knox 

(1991) Chromatographia3 
2:317), ,RW?-fe/P«j!tac»^!!t (T e r a b e 

(1985) Anal. Chem. 5 7 : 8 34~ 
8 4 1) 

[0 0 5 3] fflfg rjgitTJJ tt, «PB^«IC*^-C*9 
7A©ffit©^#©;frfc63|;{£©i=p;!]n % % y J*<b&M<D 

W£ti. x\mm£HZ„ lot, ::tfflv^5 r^s 

^rv-vl-XfiA^^S) -^©ilKS^ (mo i e t i 

es) ff>mm&. mn^on-mmamvtiMzxz 

±54) ^+*A*i5©»«i*S Wtv^ 77 
v'aV), (jKll^^l'^Xfiv ? tr— /l-^V-fef 
^©£5 ft) f-+*>Hi«o*ffifc*ti-6!Ky-r-H|Mi 

[o o 5 5] mm ru— Fsofijj ^^^-r-u-f* 

■v-lx-ifli, f!l*.tt\ F, s ArF, KrCl, Kr 
F, XttXeCl»^7*f*oTiV\, 
[0 0 5 6] -Jttt, UV!jftlj5l'lt-C**)5a^«irn't>«r 

^1?*©y 7^77>f »|7^^f«l^tl^^I 
[0 0 5 7] U— y«FM-Ctt. fi^*©a*fc**ft 
t> l-ll 0 0m J (5 11^3.—^) ^HalSfc©^ 
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<^L-C-t*tfefe*mo*iii*»bii^ltt'a:«J:5ft*t 
©-o$>$„ 

[00 5 8] U— -f^JglJliJi^v-^— U— 

Jj2*Brti{ri-5 1 5 0~4 0 0 nm©|£ffll;:A5e £ b 
fcfc, *5 1 m #<fc <0 M\ v<^7 *T* cm 2 SWlOOm 

j £±03 fc©T?ft(mfi&&fcv\, ±i&©i5&u— 

■fSOMfillfttS^JIF-ClllWSil-Ct^*. Zno t in 
s, T. A. ^ N Laser FocusElectr 
o Optics, (1 9 8 7) pp. 54~70;S 
c h a n t z ^1-^1-5 *H#fFB 5, 2 9 1, 2 2 6 
^■XV»5, 3 0 5, 0 1 5f B 
[0 0 5 9] fflfg Wa^j ft, -j£*©jga¥Ut7* 

tb-T5 r t J: 9 SM4XI±#Mtt©-fc ?%y9 BVt&l£ 

lis WUD*»fcl^t^ft* 9 Af/q * dsf^ t>h 

[0060] x vnm\z\$ s 'hmtxy&T'^ 

#JJ -7— g&tdll!©^-'! * n* t-7^f-f-/^"y 

?\ZLXftbitft-?4tnx r-7*7^-Si, ftv^tf, 

5 fc«>~ y -7-^© ± 5 (fcSifcfc: <fc 5 J; 5 K) 

««ftof LTJtV\ ^Ji^r+y T*«7C©*y^-*»b 
«I!3«l$*LSt. (03) *jg«r*r-*-5g! 

#A#J (BP*>ife&) tot, #J8iJ£ftfc-r 

[0 0 6 1 ] )Sf§ r L I GAMS J f±„ 5"!"* o|-p> 
^f^-£ffi^3LT3&S*S£irf©W1^5 D L I G 
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d77^ >- h3M*©J: 54) ^©W^p* h-7^ 
[0 0 6 2] *©-*£*IC«*aflfC£Kfc 

*a«t t o -eft t> 5 zjfewiitJisfija^oiHf a* 

I'T*!)* (IIS,) ZftMLX^\ L I GASili, 
Becker, E. W. , i5M i c r o e 1 e 
10 ctric Engineering (1986) 4: 
3 5-5 e^ffittStVCVS. L I GASJffiSrffio-tlt 

t?fc5#»©zKyN'-S*©iEaW:, ("Co n t emp 
orary Polymer Chemistry!, 
Al 1 cock, H. R. and Lampe, F. 
W. (Prentice-Hall, Inc.) Ne 
w Jersey (1981) fcjK^tttt"- k&Xt 

[0 0 6 3] rajRflfjj xfi r«R«j^j ^©&#" 

20 fClSx&^nS fflt) b < (J«ig** n-TAS LT 

-TASJ li, T*-fc*atf— h^xV^^itCfcoTfe 
30 3„ 

[0 0 6 4] ffiot, *^BJfi, aa4«Rlcu— 
^Jffi^ftoTtr 5 w -T A S ft-^tr/^bA^A^/M 

5 * 5 Af/W ^ <k » - T A S t ZMf$.-f% r i: 
E@$ttT*5 9, C©*g\ ISOW^B^h?^f 

[oo65] it) mmc\$ s vmmMBM. &a#ia, 

DXh7^ft-li, i^s^-r-u— JPSUSOK «fc oT¥ 
ttfflSfcJ&fcL-Cfcl*. SSMt^ ( Y AG) U"~ 

•rt^^-->-7-u-if©ftfc??trffl^TJ;i^ -t©J;5 

itmm%ia*®mz-mM&tizx'hz 

50 [0 0 6 6] *&W<onmz&^X, jf* U*»Kf±» 
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DuPon t^bliKa p t o nXHUp ilex 
X'-fim. £*vC^5t>©©J:54sK}r>fS KWW*> S> 5 

5K, jKu^t^k flua-u^s^ xte-zom-s 

y^- 7^ K«>bT-H!HltiBl,-C»IRftjE**»o» 10 
[00 6 7] *«|fltfSt\ WRjKJ) T-tmtt I"— * 

1*5. 20 
[00 6 8] fc3tM3, T^f-V — >\ WfWkM 

< , * LTSU©^* * k i^-f^j^-ms. (Rtf/ 
X&^—ftkftt ('✓s? h) ft) ^ffll>TS^©J¥^g(5 

t\ jwao^^^icffl^fens^^^^tmiiv 30 

L,<li, u-— ?&&X-t-ft5itti-&i><DX'3b<?x, ^Jx. 
5 k<DXhZo 

[0 0 6 9] *3BMlctRffl**i*^— VWBU^^A 

tm)ft©ttf&Rimfift^*&£tr&a^+ f'<fcfi 

m k © W A $ ftfcSa? u- vXiii^ u— if 3t 40 
5t>©T*fc3 0 

[0070] u— ^NiJfis je*Qiio^«^fe©/J« 

U4t^:bN-j5fett^ixt, £«£«T?© 1^-- f 3t3foJEfl? 



mfflW- 8-334505 
IS 

^I'J^^^Xti^^v/^-li. ->y =i>©-r^ ? p 
^*s~~>y<0£?t£^y^y7ftffi*fe^xm»i^ 

^s^itsrto-csii^iijgsttafco-efea,, ^©=t 
[0071] #8H©#s u^ifeM-en, ¥R©Wffi£ 

[0 0 7 2] 3WSW^T-aS*l5 U— !?WB!H&0*#* 

±©«ffl¥lfe(C i o T® 9 KAMI 5 . 
[0 0 7 3] fttt4Mff? f '<W *0#»fci*fc«Afcl±a 
8f J; 5 i-v ±M©*£li£££[l©>hMfcT>M * 
Sr»3t-rs©l^^'CJ:^„ W?/«tf^^©lo 

k 8 T-StSftSSg 1 St>'m2 ©HSCi^l^MlRj^ffiji^ 

feWRSttsto-e, Sot, w-f^jfiijprte-efcs. 

[0 0 7 4] *38?B©^SI«Wefi, 'J>Sft*7A 
**Xtt» **M©*JilC*iV^T, Ve s p e 1 

xx.b\ xftwic&^xmcnm&inzzkiz, mm^ 

[0 0 7 5] ^©^ir^LT, #M^U '&mo- 

mttr^mzmmk Litamt'x? 

ttfc*i-i'fc*iSES*iT^5 D r©sjt*ffls«©»K 
©#«-otvt©#ft*0j|0!ia»fc, te©*g«©^WItt 
BSM t * 6>ft V^T? *> 5 5 i 4 *«fftWKHSHBE S ti 5. $ 

^ic©s (groups) ftfls^wptt^s-a-ari* 

^Hg-efei?, ZtUCl:vXB$)kirZ£miZ.mftLXm 
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aEStcjfrrainbote-fi-ettajttfii* ( P H9~i 

[0 0 7 6] Hi~H3te#l»<&ft3J:5fc, S 

& a £ MzMx-wi ztix^ztK <d i> t £ 
*>n os, mm. Rxri<Dm&istt£m 

ft ^+ * M&tffV&ljt LXX< v <0 * /Mftfi 

[0 0 7 7] Hll £B4Sr#J$L-t\ ^H&l 

WteSKli 1 4 S:J^J5fe-t5. 1 2 fi x 3*? y -f ? 20 

[0 0 7 8] 1 2 f±, $ 1 ¥ 

rife J: 9. SttroSMxfct* (gift) 9W*aaEffiS:?K 
[0 0 7 9] 01~04S:#!Sl/t, #/<HRl 2/3*$ 
ftJOS«*r*i-. ro^tBBL-C, Sl7^ft-(K 

H8»5. B2T/^ J r-ii^©M2*ffi2 0 

[0 0 8 0] S4S:#fl8tTv ffl£4<t# 

2 4tt«!|5]«iaElif©SEl*i»l 6 3fi<-C(tm-f5 D 2 
OWflJOT^-Y — 2 6 #1*2 8£#/<— tKl 2 left 0 50 
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(fMJi 3 0M3 2 T*3^) 5 i- 5 Kg-T 

-M8^ LTf&MLaEiU 1 4 coM 1 1 6 K. s 

^2 4SrifiU-CttJPH&aKli©t">.iJEi-Ci:lcj;!jaf 
ALT J:V\, 

[0 0 8 1 ] /<-f ^^.^^r^yV2 4StF7/<ff-2 6 

1 2 8\'£ vm*tem*&*&ffi&*mM\z.®ivx£t) 
KHire* z> x o lefts, tt^ni HMti-^fc-e* 

2&t2 8k\zmiR.mcJ yf7*-xLX, 
±a*7^T/W^ir, iDE^As iik#:*¥tei£AX(i# 

A#^i » v—-? ] s/mT*f"T — .o^tg^iao 

^»SP-c*pe>nTV^4flii<0jSS'Si:SSBS«fettirJit>* 
[0 0 8 3] tt t #3BWK!£<r\ !4fttIEil4© 
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[0 0 8 4] *38W©tfC'J^Mk*9A<o#M6t*!l 
(RI) ftfflftftffl^SifcaspTIBtft*. rojfttH 

ur, jK!M*k*5 raguj (hi*,, tfy^K. io 

SrSiBi-5) &ft© (fljiltf, > 5 0 0 nraO) feJtfii 

araawrsHssi^— K©«*ri, 

-f^K:*ft£JlJ:©Wffftft»»lll3ftft*ir6>1![Ifll+5*5« 
©ftt^tfi&©I8;£&'#itLfct>©-efc£e 

[0 0 8 5] m?H2-ig4fc#^$n5J:5^ * 
mmm&m i4wii«i6 ©*^±r^ic^m-r 

3 4^*«icr7-f >v h^nrwwteaEiii 4£j^ 

[00 8 6] M5$:&m UT, i#^42 tf«* Lfc# 
T»»5*) J: 9 B»fctt, * l i§^>- h 3 8 & 

^-a-ii, 5?2~>-Mi£*x4©3!2¥ilSffi8©-hiiiB 

cat* ftot, m^i)^^f(c*J!t6m^)fs©^ 

nffl f s u # x tt-t 1 jfci«ais -e # § m©ffit ©i§ s 
*a&K© * 5 fc*m*» & -c ± t \ 

[00 8 7] «jESW*>- i^7/<ft- 3 4 t 
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mmtmLx^\ 

[0 0 8 8] fl£ot". ±S&056*W*tti^ft4 2tll 
#»H tio -C«ril Six* A7A fc/MMfc-j-fi fctf>S* 

©*M»**«uj^a*tiffli-«ri:as^rjBt4s. $ fe- 
te, ffilfctf, £« 4 l 2 i *«jft»#tt©* !J 

W&©tt^fcJl^T#j*3ftfc**-y/Ka p t o 

n mm &-&\im$>x&tim*3bz>zhtf$fr-?x^ 

3 8 k 4 0®^-!) V^^t-CtS. flHS^-f ^ 

loose] m&&&<omm*!&z-z>miX'tfim % xz 

5 1 f 5 r <t (is u v/v i s , at*, ffi#r* (R I ) 

7 A i ^ 7 i^xtl^t f 5 r i 
[0 0 9 0] Saicaflfe§r5J;5C» smk 

&4k$s<-mi 2<Dm$m\znK±^L<, 250 u 

[0 0 9 1 ] 06 Sr#fi5L-C, 7/<fir-34 i 
3 6liJ;oT, JtMiilEiii 1 4©JNfift^^dSMbi¥ 
154 2 k<n&g:&X°nfe&ti. iwT*-t©^8[l43&E4 

[0 0 9 2] $§oT, *SSWfc*J^T % 2 5 0(zmS:l 

5 2T*^$ttT^-5 0 *©/|^Mt*9-AH:, Zfi^ft 

5 6M5 8 * tbfcM 1 ^t^m 2 ©^«±^Ftlft 

»fl*ifft*-t-<5a6R5 4*»ferii*. s^5 4«. mi 

6 0if!2¥ll^ffi5 8(iL^-1l i ^)|iJ$^fcB2-v^^ 
[0 0 9 3] EI 7 i:ll8©/h^b*7^v ? ^<-1'^l±$p3 
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n 2 a *-m.<om^ > m y ^ $ t ^ Km i 

Jg 2 ©*B;ftV^gtEiSft£&3„ 

[oo9 4i i?ic<ia7iii8*#^L-r, ^icor^ 

f- + ~ ft f'M * fC l—- JF 3Jffi LTiM $ nfcftfiE IE 
Bl&t>*B2¥±ISffi5 6 t 5 8iteS1"5« 
53yy ? ,^g:7 2a i IlW^tiff^V60O 10 

I00 9 5J £>b(c N ^l*/<-*S6 4(ru— fWmZ 
/V6 0t bTIB t * 9 » IS 2 6 21: 

SUSSftSipl^ il7/<ft-6 8^APJH-Fi 

X&frfrZtt, %\1ktf%2.-*4 9u°?-*c*frG OR .20 
XT 6 2 ©a^fttiBo TtfcK-t 5 ^Sg ft =£1" 5 /MMfc* 

[0 0 9 6] B7tia8t*i-*|SM«)lllfiWlC*il'^ 

r fc S sir /U * fc-f y?7i -*-eBHre*, 

*#at>, Will ±i£©4 ?lcM^r>M'*ftSfsl& 
LF/X(i^2T/^ J r— 6 8 t 7 0 y?7i-7t* 
S^LT, ^f^^l^ttJ;!/ 1 . 30 

[oo9 7] Mz-x, m*<o&m^&iZM*inMmiz.m 

■5 <t # CifiJ 1 STJ^B 2 TATf-Tlfi =>>i?vb ¥ft 7 
2 5 KL-Cfci*. t£ot v {flitf. mfi 

fcT^-V- 7 8 t 8 0 £ ZfrLX'mitlJyMzmM 

[0 0 9 8] L*»U ^-fWIMUftia^y h*R7 
Bi-S^f|5'a'/cC^7 , '7^"C0S^-ftM^L*f T\ Ira 

fc» 1 Wl2SP^->- h ft, B 1 6 4 *«SB 1 

2 7J/<-«6 6iS»2SW'>- ht»2¥ffl»E5 8 t 50 
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N8 2£84f4, 5^tT B 50 , iSWSVy A. 

ft-78i8 0 ift^?l»0^— /VT'f 5£f4©^ffi 

[0 0 9 9] Hi i lc*fei<*S^-cv^*«t 41 

manic iot, 7 Af/q * sr jB®-r 5 

»Bfe#«)3ft¥»*Wa* = ^^y W3 7 2 0i(*K#« 

■*-a**ttaa»ft 8 e ti&oT^fT-e* art t4 

5 4©Jf*.JiJ:o-ClH(Wlift«ifeti» /^o, lot, 
14, ** 93 £ <fc o t ffif& $ iifc/hSi^* 7Af/W^ ir 

a®i-5«miEtt#©«iatt» uv/vi s , *jt % a 
iif* (ri) , ^^^atwiiHo^ftafttfflifetfto 

[oioo] H9 tiai oft#,s§Lr, /hStft* 

©B'i^ : Zfr^tim l AVIS 2 

^*S5 6' Stf5 8' ftJ&1-5*9ASP^8 8 B, 
*©*9A»^fc«Etril!l*-'<-«»»8 8A» ^t^B 
2 8 8 C. *»fe«J**lxe. Bl^t>*B2 

ft^o 0 f 1 AA-TO8 8At*7A^8 8 B t 
(4, < t fc 1 ocoJrSif ¥15 9 0 X*m.® fcnxtJ 

HftWliJPmftJS 1SS56' ©±(c0 J, |c*f 9 fi&3 
C^mS. !2*/<-W8 8 CtA7 

A?B^ 8 8 B 1 14, < t 1 oco Wft tf¥l£ 9 27? 
E-Sfl btlfiJ 9 » fg2 7^H£Sl5#f47J7A 

gP^-8 8BC9B2WH^(- 5 F±i^ffi5 8' 

14, *Jff*rf^ft9 0aat9 2B, 7^->7/MIfc 

fc*^ft®*-Ct *± 5 MSIftB^TSliM Ufc* 

^©Dfl9JXt4r^^^-, fc t< }4-&o®oa?!iT?flij^ 
^nri^o i§<9 5txi4[y]gpi4, n» % ^-v*>k 
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[0 10 1] t^oT, ^fifb*7A7 f ^<-f^5 2' fit, 
*7A^8 8B©JBl^ffl*0B5 6' (ClslW^P 

¥Mi5 8' £jg 2 o^-t^e 2' £u— f 

fit, «*4-«J1fe, IBIKAXFTX'** hJfc«rt>o-C4*.6 
nT«tV\ Il*/<-TO8 8A/5SIlW 

fc*f5ttrfTJSl*MKS*#J*i-a. -toft* H2# 

2 fnltl fif*» 9 2 coBfT* 7^ S'^SK 8 8 5 ft 
ifT, Jg2#8tE»^3 0 ^1S^B2¥±1^B5 
6' £5 8' t taaE"t-5tt&#-t5*7A|f(^8 8 B 

7 2fi±, Il7^?nft^60' 

[0 10 2] ^l*/<-*ggU^8 8Al^U—r 

»j$tlfc7^ft-6 8' Ctot, ilW^P? 

«#8 8CiCl^~f i ^]BiJ$tlfc^2T/^^-7 0' tr 

? as tn-FHA p #- h t a p #- h 1 1 x ftfcft 

tl5„ 30 
[0103] E] 9 £ El 1 OCDT-VW^iC, il^ftlC, & 
(ti¥»S:&***TJ:t\ l oo#)tlSit«-ett» 3S l 
7^ft-7 8' *^-«SlS^8 8 AtCl — -f® 

fiiJU ^ol27/^t-8 0' tlEWKr*2*/<-S 
gB^8 8C{>l^LTJ:<, Bfr^f-r- 
tt, 7 u-^v-7>S«8 8i*±J6©J; 5 lit v-^-e^t) 
ttfif P>tlt7^t-7 8' £8 0' ifca^y h# 
S72' tE»tr7>f S^K**W 
l:l»bi>o^^y h#IS7 2' £ig^1"5 J: 

40 

[o 1 04] *&m<D£b\zv\v)9B3smmT*tz* 
xh#ai±, «*7Af/^^5 2' {zwtt>h 

— (&q*Lfcl*) 7W-^fv'7'^&K8 8CD*7Ag|5 
^88B hW> 1 Xtf* 2 #'<--;fcW$K Zil^h 8 8 A 

^^8 8 c i(cts:i7sr «et'*?-+- 

fit, 58KW4«tH#S«» «t 5 ©#««3fiS:«)fi>J b 
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iipf* t <D1EW£T 7 A * y V a*"C # 5 ± 5 Kg $ ft 

[0105] -> y 3 yxit~m^-( m®m<omm 

-Y * d * 7 Af/W * £&a©;K 1) -r-St>*-fe7 ^ v 9 

&mxm.%-±xxm* <D/y>mtm&vr >^ ^ a 
rsrtasTsriBiJfcSo :o^i:hlt, (its 5-2 

0 0 ju m©fSHro) ^^P^t^D-O^ffitlm 
ra*ilXfit^^^±IU5 * 7 A&ftgSg* £ 

ft*©*t*. Miff, **«ft»»td3^TI4, ^tf 

j*f±-r?# **»o $ e> * y -f ? i 5 4^?se 
mm\^v%'\-mt*7 &<n>v-- vmrn^t-yx, *>y 

Stt£ pHO^tt^S^ ^ofcfc^^bwf/^ 
[0 10 6] #3BHJ30>3BBK:*it*-C* «W^=s' h*f^ 

- fjsi^Sot 1 m<Dffim<DW&mak* ^— f&m-t 

■& r t iz X ot/Mft* 7 J*^'^ * VX£b\ 

y h i^tM&tf y T-igiciE 

ttoT*14iLT±l\ ±9!¥JHltifi±, r:tii «fe 
OJ:5WI, h» ?Ky (^^i-v-t 1 

£^!J (^uy ■ 7 1^7^7- h) £ 

^fr^y^TVK y t ^ k, (Wttfi--rp>-) , 
*°y*yuAT^7 :f t K£?Ky (7x=uy • 7,1^7 4 . 

K) Sr^tP^y^-x/K K («Atf, Kap 

t o n (ffiflE) MUp ilex (^1) ) , ABS/K 
Kel-F^U-7- #y 9 9 

y l— h) , *y (*^u->— y^-^v) nxKy-e 

^Ky (x h77^nxf i/y) , 

-gf^t^A-) 3/Ky-r- xKy (N-^yt-^y-^) 
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5 WKtottrntitmc a » x&mi* y a r. t 
[0107] iJ6(Z)SS©^ffi(ci3lt5W^of-+^ 
Sffi^a^^n^t^HriiifflXtSti^? 
b^fcu— Wj^-f * p^-r^oMifcga&Ufc (o p 

enconf igura t ion) lei 9 , tSjRc^-r^ 
^n*rtT9!>-K*itt«J:5*» SrMI^IIitXft^ 10 

tgxfc5£^5©, #$c©§gffi&axft&K£«t5 

s^ftau^* * > ^ * Jfti«affiiifeo ! tJKflE^«i©^» x 
[0108] mtv— v t mm&m'&mztt^mmfr=>^ 

4W * n^*vKZ)^fi£as BTfgi: ft u % fc, 

/J^Ht*9^©»j**T^*tU *©i#fc. *axf>© 
»ift*T 7 -f * > h LX*WW4 t H-Sett**fl ± Sftfc 
ffi^KWteag® Sr^A srt d«-e# C ©£ fcH L 
X, Sf9ftW6>*iXtt£t^T7-f^vhS*L5i:tl- 30 

[0 10 9] 2£#JSLX, t*)|5|-©ifctl#*rffl 

/Mft*7A4#^l 0 2T-*.T:-f 5„ /M1W7A1 
0 2 tt % -tJu-Pil, 1 0 6RXJfil 0 8Xij*$;h,fc$&l& 

ioxte&ns, 3mfrft, *wiw#*r*-ea»oia 
^xm££ft3t>©xftfcv\ 

[01 10JI1 2 ©SSt%£ 1 0 6 AtF 1 0 8 

ft*t, zti^tii 1 0M1 1 2-e»**iifcjtJttt 

t^©/^-Vl 1 4 £3S 1 ^ilftltffi 1 1 OfCl— 

spfirtaaii 1 2 icu— f^ifiij-rs. *»flfcttt\ *r 

IB^l^t>'M2^^^nf L r^^' ! ^->i±, tSS©il 50 
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i|£-§-;i5J:5;£}##l 0 4 fc-SHWi- 5o 

[0 111] Hl3iHl 4&#J&LX. »1& 

^2W^cjft^^-yi 1 4 i 1 1 6t*£i6 

bhsm^^frbi&zpm&m&Mi isii, bis 

t;* 2 ©S*¥# 1 0 6 i 1 0 8 L 

Jf?j&LX«fcv\ *»W©StJHi*iV^X» mist** 2© 
^Si?¥#ftS:W'S£Xt hkoWTyA LX# 

* ©£»^Hfc©***l«>ttffl ic i 5 J: 5 fcAPEEfcj&fS 

Ml27-f^oft^w^->'l 1 4Rttl 1 6§r 
»J*U -t©it, «rit^©Tv>f>Vb^i«S^ 

[0 1 12] BWcS&fcffSU^SaMlfcai^-C, # 
tSU^nSnirft, KJ (jffifll) tPflitlDuPon 
t&*»fc*JK$ftX^5?Rffitt©aS©#y'f 5 K©?$ 
St*lftBL$JxfcKa p t on (Mil) 7-f^Ad>& 

$>3 D r©#*fcx, £ 1 Atfie 2 1 0 eat* 

1 0 8 ft, -^[cfi>'-/VLXJ;<, L-X, 

9 mm CDK a p t o n (Kfll) IB &ft*fi& 

[0113] mm 12-014 Sr^fig UXiftW-t** 
'J«7Af/q^l0 2l±, $fetr v H^gB 
8MMH*#a (ft^LftV^) SrKWfeaKM 1 1 8 tig 
H&S-frSfcfc©^®*^ LX, »I^Sf/<-f ^ 

i!3l¥j|[BSCft N *fc©T/^+-t$»#'l 0 
4KI/- 9 s «JByuXJ:< 1 -t©*g\ tuET^-v-ft 
SWM*©iWC< t> 1 o©^*S^f3#U ; j!i i o/>ft< t 

120ft, mi <Dmm*& ioet — if-som £^x ± 

JB 1 2 2 icai&f 5„ tb P h 1 2 4 ft, % 

1 ©g«¥^i- ^-^NU^tLX i < s ■ -t LXlfjE©^ 

l-r-f ^p?-+^/h i 4©l2*Si 2 eicaaw 

5o 

[0 114] S*l^*»*«t5t^ SfBMlf'M 
^ft, v^^nft^H 1 4<D%\%$k \ 2 2^&# 
^^2^*1 2 6U:S«ite&«Tt>fc*TJ§&£LX 
J:tr\ r©«^)cXft, AP*- h 1 2 O^iiLXiSSL- 

-?:©S#:S:-7'-f' ?nft^H 1 4 b 1 1 6 b<T>Ty4 
^^hSrbXf^SSiLfcptfffciaEilil l 8^^iiii$ 
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*L-C*©*#fcUn3iK-M2 4*r^t-C»tfH!! ! 

feSISHl 1 BOfi^rtUcfto-CitaS*, Wilis J± 
^XttSfMP £5 *:&©«* ©3M5&, APWii 

l\ 10 
[01 1 5 ] AP#-M 20H, m* <Dft®ffifcRXf 

A, mfcfi^&AXteftffimmM (electrok 
i ne t i c) ffiA^ * -XJ*Z&$t?> a 
[0 1 16] BfetC Bl2tHl 3t#fl5$tb5± 5 
li, /M**7Af/^^ 1 0 2fi, ££>ii, £i##:i 

liii, f[ 1 7" 1 2 8 [is jifjl2©^ 1 OS*^ 20 
1 0 6Wafi!li5*U -?r«)*2**l 2 6iCjfil^-e^l 

3 ot>friB<D?g2fl5S3R*^i o 8icmmizte&&3nx 

BKtttU^fttt, ^toaEiUl l 8li-f 

8XtM 3 0 4r^UT/J^k*7At«ffi4:SBKLT, 

[0117] *5S^c9£ e>i^i]©»* L^SttBW-Ctt, 30 
*^ffl^t^J«*7Af/W^ 1 0 2(Ci$ltb 
r©jfitMfC, flWf2 7^ff-12 8 
AIM 3 0ft, #S*¥#<0tt$:£fcttTS**M!i«Eli 
1 1 8 £I?/&-f 3 i # 1 0 4 ©EliS^-f 3 

1 o 4co^s±fcsa@u-c, aw*>— h (**u4v^) 

&K(tA»ofrEISlXU ! »2r^Y-l 2 8&t>*l 3 
OSrS5-tl-J:5» *t*WaaiZBil 1 8Sraigi-5St 40 

2 ©|?*##1 0 6#t>'l 0 S^^lrio-C^MW 
!:^f>ftti^ 0 r©*&T\ 2 5 0 u mim<r>%¥ 

So 

[0 118] -tftlOCU-C* SBWKJ:!?, «^gBp D p±l^ 
-?4 9ux h^^^-t-^U— y-*-g]^JL^o-t©aip 0 pSr 50 
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iHKoa»©Hlt«*RWLfc. fEtcPL<iai£LfcJ: 

f&&M\z. 4 ? J r**<otommz.1&i-z. t*«T?t5 Q r©# 

^77-f -^ttfr£tr£ra0l$fea^&*?fett t 
[0 119] #38W©£«£*it'>T, Sb^SHSix-C 

©n© ± 5 4 v-tfiHfiy ufc«§Cp°p©isft^©r 

^yh^T^5i5W!>n77>f ^> 
[0 12 0] fcifti, 131 5tHl 6Ji#ffi5n-5J;5 

ft. iMin 5 0T?«*$n-c*i!i» 7^->^s 

fte*l„ 1 5 ARXI 1 5 6 -C* 1 #t#& 2 ©£ 
JHM^J^brittK #*i4v -t^-Ptl, 15 8W16 

7 * ^ + - tt , UEtc [c J: f} p« 1c lEife L fc fc © t R»© 

[0121] *lj*Wi6©»*47'9-f ^ > h li. » l © 
1 5 4 & JI2 ©*#^ 1 5 6 ©-BcSta-CfT 
19 ftW6>*i« i 5 i^, 1 8 0 xm* '>^£ 

< i 1 1 o©ifrftttW^*ta 7 ->7>S« 1 5 
2 t/J^Mb* 7 Af/^ 7, ZMfRirZ Zkl^k'O ^IIL L 
r«t^ 0 *f*rf^iki son, £«i 5 2 trf^RH^mc 

XttT-/^-, t L< i«©H©?iJT*tt^$nT± 

[0122] -eniij^cT, *&w<dmmz&^x. iff 
a if * a 1 8 0 ^ j: o x , itiE©m irz?M2 <d^ww 

©&##:¥# 1 5 4AU«1 5 6 SrS^lit VS^-e^f 5 ft 
ff^OBulB©^lS0 ! ^2©¥±iF^Sffil 5 8^Ufl 6 
0±ii§JN"J$^?tHuE-7-l'^o7s h7^^^-icJ:"9^ 

[0 12 3] Se>li*EISti-Tl^rit±, I'-f^SJ 
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HftfafD^ft^ft 1 5 4ft 1 5 6 ICigttT J: < v =. 
r-CllfffS^T/^-r-f;}:, -t VMbTy-ft V Hcfco 

Si* fens J: 5E@1--5c Ty-f/vMi, lu|S*ffliT 

[0124] 015 tEl 6{C#BP.S4XS J: 5!-, =£38 

ro^frteoTiiuffift 1 ft tfft 2 ©Jj$#o#*fM^ 1 

^16 4, 1 6 6fttfl 6 8T*^£*lfc, ttftOJfeiB 
£tulEft 1 1 5 4 UT i t\ 4 

1 7 0, 1 7 2fttM 7 4t*RS^ %i5:c0 20 

[0 12 5] CWCtttt, W 

£f , &fil 6 4^Dflg[5 1 7 0£tfr&£'fr\ ^16 6 
AJDOfflS 1 7 2 i **<8*lr\ LT&E 16 8 aspflHS 1 7 

1 5 4fttM 5 6<DWfeti>^ lEWiTy^ ^yYi)^ fl£ 30 
[0 12 6] *WjNB*S:tt«)Hfa*SWttoam#t 

& i t 5 (*) ft t>*^ v "Jo i. o tm$mws-v> 

T*^SPp p «ro]E5fe4ry^^ V hZ^imKtZ h<DX 
10127] H17», M-TAScD-HJSM^I&^-f 

*ilt« (fil 0 0 0^1*|C) /h$^SFJt«i: m 
1 0 0 0^f f *£^««:StN ffit^jtSC 

[0 1 2 8] -jfttc, ju -TAS 2 0 011, JrlCpiZ&L. 50 
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n i <Dmmmmcj>% < 1 1> 2 oott&aftgitt ( 2 

0 2-2 12^2 1 4-2 2 0) tttSW^Pf 

&3bfcX^ir**-h (2 2 2-2 3 2) b&tii^MlL 
(2 34-24 0) 5£*K£t£tt5r£KJ;oT 
flUfit* Z t So S*ft«g&«>fl&/ftg* (2 0 2- 

212) tmmmm\zftm-t?>mm<QM^n(Dm 

J$M^ (2 1 4-2 2 0) ^SrfrtaftJpM&SEBitt.. 

01~B|4#JS) „ 
[0 12 9] //-TAS 2 0 Ofi. sptlfcft 

*B5*feo*iau«»2©W*^*U -t^ftlfttf 

(2 0 2-2 1 2ftU t 2 1 4-2 2 0) fc^l-aW 
d^^;kz>^£i — - iFgjfjiJU £6>l^iit^itt{-, v 
— ifMSLfcT^-fc^stf-h (2 2 2-2 3 2) £#ffl 

^« (234-240) fcff-raatiEwtscfcfcj: 

o-CfllriEL-CJ:^. fSMEKOfltofcg* (2 0 2-2 1 

* (214-220) t zfttzwm&mmmi-i, 

mZZ.\,Hz£&itM\i>iZitXT7'( \>?Z>Z\klc£ 

[0 13 0] $e>iCSU©*^J-Cft, //-TAS200 
f±, 09 £J31 0lC#JS£;h,5J;5^ ±Jtb3t3o<7) 

tCioXtto-CiV^ lot, flilX» ^4<fct>2 
-3©W8HtflPSWE ( 2 0 2 - 2 1 2ftt>*2 1 4 - 2 2 
0) SrW-f-S-^'f^ci^-f^^H, 7U*^SS© 

x\ ft 1 wftif fg© ^ r hx-m 1 */<-«sp^i** 7 
-Agp^^ft 1 W-im^m. ?XoK7 v**y?frW9&. 

i Mi, ^>4< 1 1> 200WHWHW (2 0 2-2 1 2 
fttJ«2 14~2 2 0) ^^Ti-S^-Y^n^ir^/VCO^t 

ft 1 Jf.ft(f t:5t-7 v^ass&tff i? * 

tf, *7A*P^ftl5ptH^ffi*ftl*/<-«i^rort 

[0131] s«H-jie%o«i^sx (202-2 

tLTJ:<, t^^<oi-\^;vm]±m^<OT^^ h)tx 

ftbftx£\,\ tmm&^uvm&mm (214-2 



(18) 

33 

2 o) imff.**.*-** fo^^tovaim^Wi 

f4, ASK){;ftMt*&5 D LjS>U *'*U4F7rlI©ffit 

(4, jEfrJB* H^ffi*, *tM:©««r*tr»*©ff 
S^tt^-Cf^tnTJ:^. AP^T, 01 7taftBJ£tL 

TV>§ /x — TASfijBT^^^ h J:b (B|J*>, ^?o^ 

ytf-*!— omtf&Z X QXS^TX^? hit) &t>o 10 
Li^t-rSfco-Cttftv^ 01*. tf, ®4t4#Si«>ft^ 

[0 13 2] Ell 7{i|ffi?LfcJ: 51-, ju -TAS2 0 
0f4, StfWBjSa- (2 0 2-2 1 2) iMIWROft^ 
(2 1 4-2 2 0) fctSElEEi-saWLfcEW 
-?fc5 0 SltflftiC, tlffl#&2 3 2~2 4 0fc9t*Wtt!& 

StKSfc, Xl±*'<-St«fi©ii555rfc 20 

[0 1 3 3J JUjLT, HI 7K*i-3W?Wft7'^-fc^* 
-h (222-232) 54, Wft««0*dl=»oTE« 
-f-5. r ©7 h£«fctK ji-TAS{£J:5K 

7 fc^lBju — T A S fc-Y y^7i-7filLt 4 < , 
&m^Zkbn-TASKfc&LX&\,\ lot, T^ir 

Sftj -e£545, fiP*>, mti&Tt-zaTti-bimLx 
#H^©^=*A Kir ©»ltte©fc^i&5$K&&tf#] 5 fti 

[0 l 3 4] Hi 7Sr#(i#JHLT, 
ju — T A S 2 0 0(4, gltt!ft$9ftlr*!B|f2 1 4t?5fE 

a is i ^- tw: j:otk 

fc, IS 1 r^-fe^*- h 2 2 2*^(D^^*7A^ 
[01351 -HJg^jX'fi. KM !?$^®tji 214ii 
4 5 - 6 0 u m©*a?L-^feS: fco 0 04 U < f± v ftK 
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tK y >5 L ^!*'^ y i"- k *°y y^r? k 

ft#n*wctt, acaf^Mtt. ^I9ft^si2 1 4 
t^oitiMtAeiwtw yf^-f * xmn lx x 

[0136] 01 7 ic7FLtc<$iE<Dmmmxi*, 

5 a Sot, KM9Sl^i2 14ll, 77^/^ 

-, ttfcEfcXfi-t 5 Lfc^S^ n?K77^( -ftjfc 
(SP*>, flt*i-Cfc'»*»t»atJ: 9 it-ttib HSU©-*??-* 

{4, 9W©ttHtelS£-ts ±«?n#J, tS#, 

wh^ xttisfflia*, rt3i^-y =?* ? ^^f- k xf±-t© 

Miff, *>7^yyXtt7xt^hP!Jyio > tKp 
(4§aW ^pvh^77^-vhyy^^i -tJ'&Rfc-r 
[0 13 7] |lWf2 7?tX*- h2 2 2X0=2 

2 4i±, ^eaven, ^m»»)®^ii2i4i5^± 

iftfttrFSElCES .35*1.5. mi T^ir^/K- h 2 2 2*5 
A77JK-htL-Cffi^bix, I277t^^-h224 

i2 14!l TaEfl!l©*(-TAS©|*W»f^«lgE4»fe«J 
U«-rwt*ST?#5,, lot, ttfrftTCftJK9ttir''£* 

2 1 4±ic3t«*ix5fcrai*t» 

©^©gAi>^lh^H5 0 fe5lM4, ^2 7^ir^^- 
h 2 2 4 14, ^«JSlE#4Hmf±*^^<W ^ ( o n - d e 
vice) «frj|ji*Kii-c*>oTJ:i**#aittt»*ii 

fciti4, itswffii. xtt«b©«(a©«ie 

*fcfcb-fitfrA>3iK-hfc LTffl^TJ:^ (H18- 
H2 0#.BS) . 
[0 13 8] K»**t^ 1 MAHt9ftt^2 1 
4ir^A$tLtL4 5 i:, ^©Mtu{4, ^lT^-ir^ 
jK- h 2 2 2 \Z4 ^7i-^ ^^^^©ffiii'r 

^2 1 4^©6W©aElxtt, ^"^VW^Itit^, 
[0 13 9] »ltfeffl*IU:2 3 4[4, JBl WW®9ft^ 

st2i4t i4T*tti-ess 2 KKflcaK* 2 o 4 i 

«IXI4KS«)I-3S»U-C^TJ:1\ mi^tU#m2 3 4 
f4, ®2KWSt*)»^5*2 1 6±lZftm&tl?>ZblZ 
»ttSSS*2 0 4lC*i}75^©7T : ft^* = ^-r5 
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frb±ffim<D% 2 mm&sm 2 0 a \zm. < <©^^ t 

[ 0 1 4 0 ] m 1 7 Lfc#s©3iitflaj-ett. $ 2 it 
fl-aoftt*B*2 1 6f±, as 11*^*9 * ^5* 2 1 4 

lot, IB2ftl|s|-flSt*J»l^?*2 1 6 ft, m55&®J£ 

[0 14 1] Jgl9W»D&^S#2 1 4TO*^OJ: 
5^ |2|tlHt)tV^|2 1 6 lb, -t©i^«!Hr»2 
SU=i37^t^^- h224M2 2 6;fl«IE«£*t 
5„ »1 % M2SO t ^3T^-fc^3K-h2 2 2, 2 2 4 
&U<2 2 6 14, AP&t^djP*- h©ft«<DiB-fr*T*ffl 
^T«ti»\ f^^ofc^i;:g!li£*4&>?$^ 
^»2 1 4i»fe«|||l**L-CS2|*»®!?ft^S*2 1 6 
iCS«$ntL4 5i, *2T^-t^#-h2 2 4F4 
An*— hi L-CfPJSU M3T^ir^?K- h 2 2 612 20 
tbP*°- h t -tniCkoT, ju-TAScoft 

»IMWB*OTllt«3&»fe* 2 W*» 0*^**2 1 6£ 
iHBJi-f. JfUfd ! 4Sl l 3&l/^*2 1 4^©i£»i!£l#.Lh 
•f-Sfcfe, Jffl T^-fe^tf— h 2 2 2f±^D5r <t#T* 

[0 14 2] Hi 7£IftKLfcJ:5l-, aS3KJpfl5[Dft 

LT^btiT^Sc ^ftft©T\ JfS3ft 

3*mB*>»^R*2 1 814. ■t©n9«^*3RU ! SS4 
T?±Xtf— Y22 6&tf 2 2 Stfiim$ft>, T^ir* 
7H—h<Di#» 2 2 2/2 2 4^2 2 4/2 2 6£HL 

raw Lfc^tt * si(Bi©*isfe-cft* £ n-c, us 3 k» 

5 0 *2SO c «3tftttl^a2 3 6RV2 3 8 fcjgltftai 
¥152 3 4tcKUt±x!iLfcJ:5{cffl^e,^'C<tvv 
[0 1 4 3 J ^4W^®*)»^**2 2 Ofi, ^P^h 

l 7icfi. ttttJR9&b*!Hk2 2 O^UBfc'tt^^nr 

fifc£*vt<J:lr\, !4?tSlS!)&l^S2 2 0 ICS'S £ ft 
tii^pv K ^ 7 HSHBOW4, ^tl^a-r 

^f^^P^f/77^-, t^X»?P7h^7 
7^-, ^^Sj|?Dvh^77^- ^7/^*^ 
P-7hy77-f- Xtf-t^S-CfcS. ^Pvh^77 
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^-fe/HfiilMt^+bryy-tt^ft (Terabe 
V, (1985) Anal. Chem. 57:834- 

8 4i#i) , *+tr7!)--*7^sa*li, 

6 Rtt<om<r>®m>%m&&m, mm 

5p»ftfc^tr. S-fe/MMEKfl;:*-*- tf 7 iJ n-7 hi/ 

7 7^-S. K^S'/HSttH" h y ?J*, ftfctW7 
^e-=. ^ ^ x 7;v^^/;V3'7 K, T/v^/v-^/v I — -> K 
(Di. 5 ttff ififfi*aa, 3 - [ ( 3 - = ? 5 KT-n W 

( 1CHAPSJ ) , 3 - [ (3-37? K7*Pt°/l-) 

-^^vr^-t-r] -2-tKo^ > >-i-^* 
^S7p/<y ( rcHAPSOj ) „ Xtt^^SlciJ:? 

7 y-*7/^%%.mte, ^pf^hy^ 

[0 14 4) »4fta?S2 4 0tt, »4«ft*!)fc^ 

s* 2 2 o * » e> TMjt- fc § kwsekk* ieg l r <t 

[0145] iSjK&tHc, H 7 t H 8 s RVW 9 t HI 0 

#g2 4 0 ft, 1 ¥±13IB 5 6 &t>*SS 2 sptl* 

fcTV^-V— A»5>j£0. I2v-f^pft jM-6 2<75H 

1«7 6 ttfjftiDmK®6 0©*^7 4 

a^y h*S7 2tfcoTJ:t\ Ell 5 

ioiliaot, ay-^yhff 7 2 0±«|:- 
ik-T 5 Jt^tt tbft»St ffioT^-TAS^3ii§i-5ft 

©H»t*ttta#aS:?8«KJ:D*riE**t5*i-TAS 

h¥»7 2tiSa-r«IW©«tt#©*ffla«, UV/V 

[0 14 6] m -TASiiO^tCi^b^SlJW^^ 
^JEMT'fi. *4T^-fe^sK— K2.30li, lo^±© 

jK-h2 3on, %4tm&K>m^mM2 2 o^ttja^ 

ot, n-TASt»©Ktt«)»3i*rlWII'f-a^axtt|l 
4Ki»i*fti?s(f2 1 0«t">-ft^tSJS:i-5W*S:*AU 

[0 14 7] »6T^-fe^sK-h2 3 2 ft, ftj^mft 
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^©ipU:, fg6T£ir*:*°- h 2 3 2 t^M^EM 
fcttDfrtt-CfclrS S?6 7*?-lr*zK- h-2 3 2 ft, 1**4 

L-TJZV^ (02 1~0 2 5#,BB) „ 
[0148] 0 1 8 -0 2 0 ft, StS-H-*« r^-^x' 
/<>f^J T-f^n^ — t LTU— H*SlBllLfc 

i^frMR^IKM^W-ra a -TAS 2 5 0£E$?1-3fc(D 

»fDf«^Eil2 5 2 ft, *i«flUftfiiL<Z>f*5l£ 10 

lift, *-9Trf (*§*&) fcfls SEiW«i*»igS:#A. 
5HU< tt^^lil^ai (post-separat 

ionpre— detection) ©ifct&'ffcj^^fkl.ffl 
9fcSg*4-*.5 ©{efflux J:i\, 

[0 14 9] lUl 8fc**Lfc— #lT*ft, ARjtf- r- 2 
5 ^tffflPtf— h 2 5 6^*--r5^frHX^Kiif 2 5 2 

ft, ¥±is«2 5 s feu- -ew^©^ 

-f^p* r-^^-lr-ft, gfa©**Sr#tSi[Jl*Klf 20 
Yltt*J&ALXX^\ fflntf?- r- 2 5 6ft, 

t^v26 2 *rftE««i-«*ife-ei*#HteaKH2 e o 

, - 4» *B $ ftT J: if ^HWffSEIcSD 

9»A.-C#5J:5taWi-a. SS««55*2 6 2tfi 
2SSBS-r5iK«Eli2 5 2 i!£f4&L3Eli2 6 0 £ft, 
*/<-i2 6 4t©iB^fctT*, 

Bl$&ti5 a 30 

[0 15 0] El 9Tl3#?£;h,T^5£U<7>ilffi#jT'ft, 
^W2^EB2 5 2ft, AP^-h2 54MttiR#- 
h 2 5 a* Yy?3-\~2 5 2* 

niWBXS.^ £fcil«3l2 5 2' , 2 5 4' 
2 5 6' £|g 2 2 5 8' \Z W--if«JfiiJ UTJt^fife 

LTJ;l\ ilX^ESJ2 5 2ft, miRXfM2mm i hlC 
m& L it £ 5 K. T y 4 * y V £ h 5 1 1 1'® J* $ H-5 . 

[oisi] i»4^eni^i$$n«flmxttKji 
ft, last-r-f *n?-**/i>%m& Lxm^ymwrnz 6 

0, WWaK«#XftW*iHSt!?&^il*ittSElif2 5 2 40 

^Sicfnt±i\ ft^ESJ^K^MSEH^iftte 
flsft, ^B#a{c i o T HX^EWrt^iii S ■tirX J: v \ 

ft, WAmX'KftlbhXte'Q. 0iJAft, ManzH, 
(1993) Adv. Chroma togr. 33:1 

~6 6RTfZZ^\mLtz.&%XffilZ.f&m£frX\ / ^o 
[0 15 2] 02 OCD|frffi0l^LfcJ:9i', ifc^Elf 

2 5 2ft, iiiRte^, »M2 6 e-ea^nrsftES^v so 
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(Xtemm + fc^-f 2 7 0ft, K©±*jr»*» 
f3Hl#&2 7 2ft, 12 6 6<Dtit>WCXoXll5L 

[0 15 3] ffttt?£k2 7 2ft, JK2 6 6 £fi£tt£3H£ 

-efco-Ctlf\ fc3l^tt, fMfr^J&ft, 3ftff-f27 

fcfx-f 2 7 OOrt^^PiaL^o^cD^aSr^PS 
it, R2 6 6©T*^Ofcb*t4li*t> -^L-TeSE^ 
SrHK^Eli2 5 2ti>b^Kig$%-?4 2 n^-^^./V2 6 
2, h/<^7''2 6 8^:tl J ^CJts('^ i SElj2 6 O^Si 

[0 15 4] feS^ft, J&PS»^a2 7 2ft, HJi^ElS2 

ft, J6ps»^a<oias^±#-r*tcoix, hkseij^os 

[0 15 5] *§!iW»-eM^' ^ U" — J^tStitzfi. — TA 

s \cm&&?ifrx x^tfyv^ymmomoma-i, m 

*jft!S*»S (Moroney^, (1991) Pro 
c MEM S' 9 1, p. 2 7 7) Xtt*55**^WSS 
liKRichtert (19 91) Proc M 
EM S' 9 1, p. 2 7 1) <D$m\Z.m^X'feW)-t 

tlr1tit^<A'^ (Osada (1991) Adv. Ma 
terials 3 : 1 0 7 ; O s a d a I, (199 
2) Nature 3 5 5 : 2 4 2 ) £. l\ 

[0156] IS)r4f£fI&^# 7 AHUlXrv^ 7i ( 3 2 
0) HsSt3fcftl:iSl^- !f«lSI*iifcW^o 
* l*?*7-*-ft£#fclfcBI2 1 ~E1 2 3X*7j<to 0 2 
1, @2 2St>l2 3tt, WlSffSM^-tih-tio-C^fe 
*U ^LT^^yADHJlXX'^Si^w-TAS^b^JH 

$n5#asrsi#Pi-*^-TAswWfaiia-eibs. ^ 

1 2 tS67*t^- h 2 3 2 tft, £67^t^^ 
- h 2 3 2 , iKft'ga^a 3 0 6 Rtrm H/X;U3 0 8 

0 6ft, *Ktu— ^Miixfc^ftitfHIi (021) 
Xft-^-f t p^-t^v (023) l:-fy^7i-7^li 
fc^yv'y htfcotJ:^. 02 1 ii/^l-J: ffifr 

eai^aa o 6 ft, #*xiifs#®*sw# (^*u?i 



(21) mffl¥ 8-334505 

39 40 

ttfxxi±mw-<o^^xft : tiniz&ixmm&ti> * o ii, mftt&ftmnsLm<Qwm&'>- v^&3 2 8 

t^ft$&ftRtt£fc<S. 02 llw&^T, mcSffffi 3MS:3 2 8H, !KH3tJK, XitZOMX'foiX X 

Ttt£ti1£*#?AmM.? ! '<'( *3 2 Oil, fttfyfflcftS: i\ H2 2liBB5ifCRWLft:J:5k:, */<-«3 2 4 

Slt*»/J^F3 2 2*s^l{CU-lf-S!JNy*nT^5£ fl, ajRttfc, n -TASttA ^AEttf /<-f ^ 3 2 

tST*fcoxj:i,> 0 u— r«nwfc-e»i«*nfctt«)-r-f ^ o ©ratlin?* 5 £5ffiA£avc.fci\ 

p*h?*^*-KH*UTlMia?*i.fcJ:5fc, *W># [0 l 5 91 H24XUtH25l=*i"J:5^ ifcftfcg 

F3 2 2llffit©^:R,&t) ! ffii©T*^ hJtt'feoT tt3#F3 2 2XttKIffi->" V¥8l3 2 8t*fo-?tJ; 

il\ $#9AI3lDiT/M*3 2O£0 2 4.&t>*02 5 l^f*)ftgtt^&;&»f>j$5fc* 7 ASlfcr '<-f * 3 2 0 

[0 15 7] n-TAS*>bfW««f*4j**-&i»0» ft^bffifll3 1 OtStt-CJllS 9t**gtt#&f±» fSti 

ffi$*5#H:©$6tS>J©ffilSr, 02 2 \zmwv*t. 1W®&R<Dtt\z^--VVlHll>1tmA&F 3 2 2-e* 

AlfM&S 3 12B, SO^ii^lS: 3 0 2 t SM£tt LT IB 5 a»X H ittWHll(Ui©llfitt*/- h^3 2 8t$) 

*t"CJ;t\ JPJR*®3 l 2©S£#_k#-f5ico;fr, otii\ ^*9A[UJ|jtr^W^3 2 OJBSISfl, Mia 

3 0 4t?Ji*PLT, **ifc<fc*>ilicilS fl&fc, *>J» =VXtt~^^>f»£il#M!)*m-e*)0, fi& 

3 1 0^*)ttlt o i©*ffitfe5«fraBtO$&ir» *#F3 2 2 u~ ^91**1.5. 02 4.K. 

Lt^Co^TIt AI 1 en^ (1 9 8 5) He tflS 2 5 icifrf ± 5 [£, S»t*Sf±, ■R»(C, £Slf 

wlett-PackardJ. Mayl985:21 dtfEWJl'tf* 5 J: 5 UJ P / XA-fc eHET>rtBKT?-f * > 
~2 7*&m<OZ 02 llctatt 5 J: 02 2\z b$ti3 0 &<5^fl, 02 5 ic^-f 1 5 i', 

Wffiia'e*Lfc«*9Aiaii3i7 fr /<-i'^3 2 on, tmt& 20 iKT^-r * 3 2 0 11, mpyx^ttt— ffcbfcMPSP3 

»JB©gtt»'h#F3 2 2***itU- fMStlt^ 2 6*r*T+aftM*«3 2 4fcS£U 

5Sfif*otit\ iP^T, */<-«3 2 4ll u- 3 2 4fl, -T A S fcfWfrStt5#F 3 2 2 £ ©M 

TAStft*7A@lClr^^3 2 0rai-»^5J:51f i'# A£ix5 0 7 AEjIxtV^* 3 2 Oil, ji-T 

A&h/Cfct\, */<-S3 24(1, ZXA-3 0 BXtflft AS 2 0 0\Z®1fcntte\Z.T l 7 4 * b ZtltzT' << X ? t 

[0 15 8] (i -TASi»f)lt»I^±jS^f « 2 Oil, fclitf. 17 -5 #F 3 2 2©i£gftifig, 

m$*5*ao*bira"J©flli, 02 3 (d$rffiT*^1- 0 ^^©^©J^Wf^oTJ;^ 
02 3^-f £51-, RVZ h \m\ 8-020 ic#Bs 30 [0160] Stifct, •£©# £ LH&feJBMIfcH* t 

$nsJ:5i-, wei#S3 0 6fi »67^t7jK -ciftMsnT^fc^ ±§a©tftffl3£u ! K&©j£jS0ijn, 

-h2 3 2i:j*ft:3ft»LTfr>5JUl5fe«[i^1.»©*ft* [0 16 1] &©HJ£Mfi, iiftaffi©t>-33**£# 

t\ Jn#fc#I§:3 l 2tt, W«5ii^l£3 o 6 tSftSfttb t^*-fb©©iSJSIl*[ifi^LJ:5 tt6i©-efijfci/\ 

TiBg$tL-r±t\ ±3$©j:5i-, hm^&z 1 2©g 40 mm mm. *, fas, ^) ^bil-cje***^" 

«tfl^i*a3 0 611, il^tc, */<-iR2 6 i£^il c C^oE^HA^E/5 il bt<li^©3ff32-CfcS 0 

58^:2 5 8' i |r -f^lHiJ Lfd&&©W ^ JJ >©*4ft#r'*J***T,-Ct^. 
^^P>^fe*t5. 0 2 1X00 2 2 1 [0 16 2] 

m2 3xmmx'?p£tix^%®$yj><mtiiT'U ^3 2 * [^1 ] 

IgG I g A IgM 

IS (mg/d 1) 1200 200 100 
li y fast 7 to /? fast y to £5 



J- 



(22) 

41 

(kDa) 15 0 

[0 16 31 ft«^n^JI>©ttl)feflc«S-t-d»bttffl$ 
tL5fi&©ilfir^»^!ll-^ TflrfX-s (4 6 0 0m g 
/d 1 ) , tr'y^f'^ (0. 4m g/d 1 ) „ n W^x 
n-;l/ (2 11mg/dl) , ^l/Tf^ (1. lmg 
/dl) . (1 0 8mg/d 1 ) % Hft>*s*j 

A (9/8 m g/d 1) (5. 9 m g/d 1) 

[0 16 4] fiZOmmX 6 0 mm©fl--vl'£W"?"5 M ~ 
TASf/^^ft DuPontfii^iiKapto 10 

[0 16 5] Xltttt&9&^K*2 1411 ^15X1 
0X0. 2tfc5„ rfttl #g2. OjilSrfcoS* 

^p/y>-G. AXfiM£;fr-r5-7 M y4';*Sr3 ! E3|-f 
5,, r- y y**©tHSfWl©4«M4f±, Mi 20 

?±xtf~ h 2 2 2.&0 5 2 2 4fi, SSt-U— tP-eOfiiJ* 

•f m & mm mwzmmz. ^x-<d 

5c 

[0166] *&K!i0!l© ifcn?, ^W-CjB 1 507iA 40 
hWWI gG, 2. 2 7iAK/V©I gMXU ! 2S 
b*^<D I gAMSrtA/t'^5 5 ju 1 r-CDm 
*S:»llW»!?ft^!f*2.1 4WfcKLfc,, -titfl I 
gG, I gAMl gM^t5^^^fA/G 
(Pierce) «HMrj-<5lMHtfr"&tf t ©t^)5 B 
l*1Sr©**t±» 117^^*- h 2 2 2 «rS6 LT^ 

i*5f*2 1 4!^fc3*w^1€£ i Fffi£-£3= *<^T\ 
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16 0 9 0 0 

[0167] m\ftmimm v )^nm2 1 4t*^ 

t^!l?-h2 2 2XV22 4 tBiai-«^^iBft* 
?S2 3 4 K3ft^«t|if^$*LfcJ&ttd3t*«ff-&*=: 

[0 1 6 8 ] |52!£?4$l!3&^g|i2 1 6 (3X3 OX 
0. 2 ; 1 8 fx 1) Hiffijfi«£8r!e*-r5J:3K3t£*t 

o*»ife3 0 WAtf, JJHfifi, WS-^hy y^^t*stt5 

o"CV 3 r. i ic£6l£g< & 

(t^-Kt Ut-fX»^Pvh^7 7^-^> 

x, mmmtizm^tt**- v*w\mmmirz> z 

kt&tl&tbS (MiB, Knoxl, (1 9 8 7) C 
hromatographia 24 : 1 3 5 ;Kno 
x^, (1 9 8 9) J. L i g. Chromatogr 
1 2:24 3 5;Knoxf> (1991) Chro 
matographia 32:317 #Ri) „ 
[0 16 9] C©HJIS^<OSWe> J^BW&BfcV 1 * 

I2 16H tK y y a- 7 5 b\ # y ^ 5vw>< ^ y 

*2&tfjS3 7*-fe*3K- h 224^^2 2 6 tMJIi- 

l?*2 1 6£#J9H£1\ 
[0 1 7 0] |g3ptW3^^S^2 1 8 (3X4 OX 
0. 2 ; 2 4 n I ) l±, KgkJtttCfclft 

hU ytMCiSVZmnMM (IEF) 

[0171] c©ISfflWoiW-e, JMtWSBfti^S 

jsfforaftajswxrty^ h y ^ ^ i-^ft 5 ^ttm 

ftStSr^tf (Wehrl, (1 9 8 9) Electro 
phoresis 10:23 — 29 #H) 0 
[0 17 2] ^3&t^B4 7'^-fe^^-h 2 2 6X^2 

2 8£&&$ln.i±'W7ti* Jt3K#ra9»^K*2 1 

2 2 8fc*fc-T5'<^7'jWg!&£*l-0&2 9t 
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HI 2 1 8lzftm£tlfcfr*$:$>ibti5 £ 
5. ^(-> m3RV%47?-tX^-b 2 2 6RV2 
2 8['5i^LTV^-5/^vy&filte$-S5^i:i-J:9 pH 
*HE££-f5>o pH7~4Xt±9~6 (Sigma) t 
^5»l#lQffl^t.0^t»^§/f:y ^5-77 (p o ! y b 
u f f e r) £fflt^ 0 r£>&^T\ IgMtlgAi* 
fe I gGC^BfiSjgrSo 

[0 1 7 3] B4|*|Sf® 9ft^g*2 2 0 (5 0 /xmX 
5 0mm ; 1 0 0 n 1 ) tt, I gM^b I gA©S^ 10 

(CZE) £f£oTii/££ti, IgAtlE 

#— N 2 2 8£tf 2 3 0 tr5£*&-f 5^-*^ KK*itt5 

3&t±l3M£2 3 8 ^^L-C*-^1-5 0 
[0 17 4] n-TASK£5A.m<r>fii&yv7V><D 

feft3 0 ^tUi, t^#©Sltfk#£««:fi<fcttr?fc 

5-7LZ>-Qhh0 a I57^t^#- h 2 3 OH, %.i3y 
ASSSMMfc, ^//WfcXIlDABSYLAT 

1 ON, Xtfj|*mJBf^*jSA1-5fc*©#8:i: LXffl 

[0175] £l±tc*'<fc i 5 fc, *3B«i±* CD 'J- 30 
gtfb&^A-r-'V;* (2) ^bi3#-TAS (2 0 
0) t'fco-C, (a) JglJpffl^ffi (6) Rlfm2¥-tR 

mm is) ©nftwt^taft^i^ntfflSrfcoSiR (4) 
-cfctK mresff (4) i±, aaiESB 1 spas® (6) k 

u— - ?®ffl Hinted (10) Sr^r-t 

n. i>oliiliW?pft^i' do) ^'>/£<t 

fc2o©f***SlflM£i£ (2 0 2, 20 4, 206, 20 

8, 210, 212, 214, 216, 218, 22 

0) frbf&Z. ffrBSffi (4) t, (b) itufEfg 1 ¥±B 40 

3?K (6) ±fcEE$*i, mveMl-vf 
(10) £ lttM&aEH (14) 

1-5*^<-S (12) -Cfct), «*4&fNH* (2 0 2, 

2 04, 2 0 6, 2 0 8, 2 1 0, 2 1 2, 2 1 4, 2 
1 6, 2 1 8, 2 2 0) ;WKft%9tt^KJt (2 1 4, 

216, 218, 220) tffiftm&vx&mffis&&m 

(20 2, 2 0 4, 2 0 6, 2 0 8, 2 1 0, 2 1 2) 
%?£ibX^Z>, fifrffitf^-ffi (12) £\ (c) 3?lf* 
Jft&SEIfi (14) tt&fcu *»©*fHlto»&WWs|' 
&9EB (14) *aLTj*#&aia$-fr5* 50 
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fcloOADsK-h (18) t^jKifcloOJliP/K 
(2 2) S:^A/"ej«5rttW«t-t5*i-T 
AS (2 0 0) s fcfigtU [2] ~ [9] ©#fjg^ 

[0 17 6] (2) illWMI (14) ^ 
Stl^tCJ&aWWiSlB&SS* (2 0 2, 2 0 4, 2 0 6, 2 

0 8, 210, 212) tmmym^mm (2 1 4, 

2 1 6, 2 1 8, 2 2 0) £fr£&5ttttftfHItt (2 
0 2, 2 04, 2 0 6, 2 0 8, 2 1 0, 2 1 2, 2 1 

4, 2 16, 2 18, 2 2 0) <» : &Wm.nfrbf$.%~t 

feWKt-ra [i] tiE«M>ji-TAs (200) . 
[0177] [3] s« (4) \cu—fwm^ 

fcftfcti¥& (2 3 2, 234, 236, 238. 24 

o) *»e»figt>, ^oBufEw^m^a (232, 234, 

2 3 6, 2 3 8. 2 4 0) (1 
4) £iI*&bTfWW£igEB (14) Sraffli-S&tPI- 
©*ttlSr^riBtci-sri:S:W«t1-S (2) 
-TAS (2 0 0) o 

[0 178] [4] 3 fete, (a) f lfiMI (6) 
{ru— I^MSixfc^lS^-f ^t»^ h^^^t- (2 
5 2) tfcot, ri>o;*7/<— (1 2) ^itulE^ i> o 

* h7^f+- t©ffl-g-a-cAP#s (254) <taa 

(2 5 6) tt*i-S#«Klf (2 5 2) Sr£» 

5, igS©"^ * n ;* h?^*- (2 5 2) 

(b) (6) tu— U t Wftl*iifcIU»-« , -f 

^n^^A- (2 6 2) ffeot, *>0*/<— S (1 
2) #tnaifl»-r-f*n + (2 6 2) tWi^t 

t?JB i WSfeSEiii (14) sws«Eii©an#a 

(2 5 6) 'i:-tn-Pnilt#Jt»tft:«l Atf)|l2**t 
W+SfcWJtftK* (2 0 2, 2 04, 2 0 6, 2 0 
8, 2 10, 2 12) gf^'fi'nfl'^i' 

(2 6 2) (c) «SKlOAnfS (2 5 4) <h 

K!iTTiB4ttii-e«ft3i»b, m>m*b&i$®m (2 
52) ^©^©a-igsr^rtgte-rs^-y 7-f ^ (1 

8) ts (d) S^EM (2 5 2) d>bttttftttK* 
(2 0 2, 2 0 4, 20 6, 2 0 8, 2 1 0, 2 1 2) 
fe^lTimMiEI (14) *-©}>fD#cD^t!]£ 
^HEte-tSJSiS-rvM;* (2 6 6, 2 7 0, 2 7 2) 
t, Z^AsX-l&ZZk&m&ktZ (1) tefB*«y- 
TAS (2 0 0) „ 

[0 17 9] (5) $feic s (a) Il^aiKI© 
mPJK-h (2 3 2) iJSflciiftLfcW^a^a (3 

02) tfcot, MiamsHaBi^ik 002) #«Efl=e 

Jt#a (3 0 6) £i!E**ttL*»o|*a*-&LT^5« 
(3 0 4) ttaa/XjV (3 0 8) i*»e>j451W 
£if*J£: (3 0 2) <fc, (b).ft*e&^A (3 0 6) 
tS»^IB4««-Ci*#31«LfcaWHIl (2 5 2) fc N 

(c) UJP/XA- (3 0 8) tePJUTffig^T/X/V 

^a*»6©»«fssrs«-5sei6[«tt#a 022, 32 

4, 3 2 8) ^fe^S^*7AHUlXT : V<-l'^ (3 2 0) 
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fcE#©i*-TAS (2 0 0} . 

[0 180] [6] $e>Hl, (a) f (8) 
tcu— if§JfiiJLfcAP#- h (6 8) tttiP#"h (7 
0) t*-$1rZ>%2-?'l ^p^^t/u (6 2) 

(b) B2^ilSEB (8) ±fc:EE£;H, #2-r>f*P 

(6 2) t 2 wmkbkh (6 

2) t£i!)5S2A^« (6 6) (c) f 1^ 
^SKH (14) ottSP^K-N (2 2) k%2WMH& 
EH (6 2) ©AP^-h (6 8) ifcStM31*£ 10 

f 3 = I' 5* 7 (7 2) tSjot. SIEOa^S' 

(7 2) asa6KKu-n , «fi!is*i*:r/<f-+-a i 

Siitftttti^^ybfa (7 2) 
■?f8.ZZb%Wi&t-tZ> (2) fCffi^M-TAS (2 
0 0) . 

[0 18 1] [7] ^Mi, ^MX II (12) S 
X1W.2 (6 6) !**iBBySft!S»03>S?y 
h¥S:(7 2) LTES^fcZ'^f* 20 

-3S>e>/&5^tfi^& (7 8, 8 0) Sr^1"5 1 1 Sr«f 
fltfcfS [6] tClSK<0jtt-TAS (2 0 0) . 

[0 18 2] (83 $e>fc, (a) «l¥S*iE (6) 
tru— tF-taNiJSnfc^HroT^n* (2 
5 2) T'^ot, ^0*/<— ^ (12) ^§12-7^^0 
* h?*?- AP3MS: (2 5 4) ttti 

Pfl (2 5 6) hZmiTZ>B&&m (2 5 2) 
5, ff-7^f^P7h7>ft- (2 5 2) (b) 
f 1WM (6) tU— f«IIW4*l.fclt*-r-f ^Pf" 
Y**' (2 6 2) ffccC, (12) #M 30 

E«fW#Pft^ (2 6 2) 
Jft&aiSiB (14) XlWg&EffliCDffiq^SI: (2 5 6) 
t *h.«iilH*3i* bfclg l &t>*SI 2 *JBS:*i- ssw 
SIB®* ( 2 0 2 , 20 4, 206, 208, 210, 
2 1 2) £/E&3, BfifrW^P^**^ (2 6 2) 

(c) 0#EBf©^P*« (2 5 4) iG&^flft 
#ffi?Sfl*3ftLfc:*-y:7>r;* (18) t-fcot, 
Kft>&*8Kfi (2 5 2) «t"^Ojfi#©aigS:prilKl- 
5t!)7^ (18) t, (d) (2 5 2) 

bVMXKB* (2 0 2, 2 0 4, 2 0 6, 2 0 8, 2 40 
10, 2 12) ^^ttllM^aEI (14) tf"» 

o«#©^»fr^riit-f5*iiix^^^ (2 6 6, 27 

0, 2 7 2) fc-^A/-Crit5 £ t (6] 
fcfa*©M-TAS (2 0 0) . 
[0183] [9] (a) jglttttfeaSfiO 

Jti P h (2 3 2) £ ( 3 

0 2) t'fcot, ItfEW^jS^S: (3 0 2) #«£ft:e 
ig^IS (3 0 6) tSEfraSl&L*»ottiS-aUT^5» 
-a-S (3 0 4) bmnSXfr (3 0 8) fcri>e>/£<5, W 

nmm^& (302) (b) (30 50 
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6) kfc&^mftvtmvmimmistzmwm (252) 
( c ) mu/^jv (308) irHUTEB^nry 

X/u^«a»6©»»K«:SH-«l«»Stt#a (3 2 2, 
3 2 4, 3 2 8) *»&/#5$:#yAmHXT r /<W;* (3 2 
0) Sr^-CffiKSCiSrWftt-j-S (4) fit/ 

(6) iCfSgtCDjtz-TAS (2 0 0) . 

[0 1 8 4] Sfc, **IBI4, (10) (a) ->!)=>> 

xiirmb^-fiEt^ow^^ssfi (4) a»e>j& 

&*tfn*fay&mt£to8m (no, n 
2) srtojgiwisfij&s*^ (106) &um2<Dm 
jmm*ft do8) fe*i-5Si#flc do4) t, 

(b) fgl£f#ft^& (10 4) cort^B (1 1 o) tc 

Wf§Il$Htf l^^Dft^V (114) 
Jfj2£#ft¥# (1 0 8) ©rt*ffi (112) iCU— if 

5) filJ$nfc|g2^-f *p5=-^V (1 16) bX'h*>, 
m^%\lkX$%2<D'?4 9 u?-**A> (1 1 4, 11 

6) #«^#©***J£*.SJ:$e«3Jxfc. *l&t)« 
i2?-f^Dft^Kll4, 116) i. (c) S 

(1 08, 1 0 8) <DftmM (1 1 0, 11 
2) &£^i£#|S]3£&-fr-C77'l'p<> M-SrilCio 

TjRdisnajBiiWftaKir (14) tfeoT, 
i:±ct, w^nn^ (ii4, 116) *«etrsa 
jeiKiwaEM (14) sr^«>d»-3a(rsB?B 1 wrwaa 

EW (14) tfttttBtPfttlHlE (2 14, 2 16, 2 

is, 220) tmft&&Lfc%mffimwm (202, 
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